1 H and 13 C NMR spectra were recorded on BRUKER DRX-400 spectrometer with CDCl 3 as the solvent. 1 H shifts were referenced to CDCl 3 at 7.26 ppm. 13 C shifts were referenced to CDCl 3 at 77 ppm. IR spectra were obtained with an infrared spectrometer on either potassium bromide pellets or liquid films between two potassium bromide pellets. HRMS was carried out on a high-resolution mass spectrometer (LCMS-IT-TOF). TLC was performed using commercially available 100−400 mesh silica gel plates (GF 254 ). Unless otherwise stated, all reagents and solvents were purchased from commercial suppliers and used without further purification. Acetylene halide were synthesized according to the literature procedure. 1 Initially, we treated phenylethynyl bromide (1a) and sodium p-tolylsulfinate (2a) with 12 M HCl (1 equiv) in toluene as solvent at 60 o C for 12 h, the product acetylenic sulfone 4a was formed in 48% yield (entry 1). Fortunately, when 1 M HCl (1 equiv) was used, the yield improved to 70% (entry 2). Afterwards, different temperatures were investigated and 60 o C was confirmed as the best choice (entries 3-6). Furthermore, a solvent screening indicated that toluene was the best solvent. Other solvents, such as CHCl 3 , DCE, 1,4-dioxane, and THF resulted in low yields (entries 7-10). Investigations were continued by screening different Bronsted and Lewis acid, we found that they were inferior to HCl and no product was detected without the acid (entries 11-19). When we reduced or increased the amount of 2a, the yield decreased (entries 20-21). Finally, we researched the effect of different additives on the reaction (entries 22-25). It was pleasing to find that the TBAI (tetrabutylammonium iodide) could enhance the yield up to 84%. Thus, the optimized reaction system for this acid-mediated sulfonylation reaction was: 1a (0.3 mmol), 2a (0.75 mmol), 1M HCl (0.3 mmol), TBAI (20 mol %), and toluene (3 mL) at 60 o C for 12 h. General procedure for products 3: alkynyl bromides 1 (0.3 mmol), sodium sulfinates 2 (0.75 mmol), 12 M HCl (0.3 mmol), DMSO (3 mL) were added to a 25 mL tube with magnetic stirrer bar. The reaction mixture was stirred at 60°C (oil bath temperature) for 12 h. After the reaction was finished (monitored by TLC), the mixture was cooled to room temperature, quenched with solution of NaHCO 3 (10 mL) and extracted with EtOAc (3 × 10 mL). The combined organic layers were dried over anhydrous MgSO 4 and the solvent was removed under vacuum. The crude product was purified by column chromatography (EtOAc/hexanes) on silica gel. General procedure for products 4: alkynyl bromides 1 (0.3 mmol), sodium sulfinates 2 (0.75 mmol), TBAI (20 mol %), 1M HCl (0.3 mmol), toluene (3 mL) were added to a 25 mL tube with magnetic stirrer bar. The reaction mixture was stirred at 60°C (oil bath temperature) for 12 h. After the reaction was finished (monitored by TLC), the mixture was cooled to room temperature, quenched with solution of NaHCO 3 (10 mL) and extracted with EtOAc (3 × 10 mL). The combined organic layers were dried over anhydrous MgSO 4 and the solvent was removed under vacuum. The crude product was purified by column chromatography (EtOAc/hexanes) on silica gel. 2 Yellow oil (58 mg, 79%). 1 
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1-(tert-Butyl)-4-((phenylethynyl)sulfonyl)benzene (4j)
Yellow oil (50 mg, 56%). 1 H NMR (400 MHz, CDCl 3 ) δ 7.99 (d, J = 8.5 Hz, 2H), 7.60 (d, J = 8.5 Hz, 2H), 7.53 (d, J = 7.1 Hz, 2H), 7.47 (t, J = 7.7 Hz, 1H), 7.37 (t, J = 7.6 Hz, 2H), 1.36 (s, 9H). 13 
1-Methyl-2-((phenylethynyl)sulfonyl)benzene (4n)
Yellow oil (59 mg, 77%). 1 H NMR (400 MHz, CDCl 3 ) δ 7.88 (s, 2H), 7.53 (d, J = 7.8 Hz, 2H), 7.50 -7.44 (m, 3H), 7.37 (t, J = 7.5 Hz, 2H), 2.47 (s, 3H). 13 
